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Abstract 


This study was designed to assessment nutrition status and blood glutathione (GSH) level 
for preschool children. Subjects and methods: The study included 70 (boys and girls preschool 
children) at aged from 2-5 years. Children was randomly selected from the out patients clinic at 
the National Nutrition Institute Cairo. Weigh and height were measured for them to evaluate 
the effect of nutrients on bodies, dietary intake was collected for the children were subjected to 
estimation of (Energy, Protein, Fat, Carbohydrate, vitamins A, folic acid and minerals iron, 
zinc and selenium) in their daily diet. Blood samples were collected to determine hemoglobin, 
glutathione and total protein concentration. Results: The dietary analysis showed that, every 
nutrient was lower than the requirement except total protein was higher than the recommend. 
Stunting showed (25.5%) of boys and (20%) of girls, underweight (23%) of boys and 14% of 
girls were the problems among preschool children. A glutathione deficiency was found among 
97% of boys and 100% of girls. The hemoglobin ratio 77.1% from children was equal or less 
than normal concentration. Total protein noticed 82.9% of boys and 85.7 of girls in normal 
value. Conclusion: There was little quantity of nutrients intake, glutathione level and growth. 
The study can be recommended to improve their daily dietary intake and nutrition habits by 
education programs for their parents or supplement of studied cases with special ferrous and 
protein specially contains sulphur amino acids in daily diet to cover Recommended Dietary 


Allowances and can improve tissue GSH concentration. 
Key wards: Preschool Children —Glutathione — dietary intake — growth. 


infections influence body size and growth 
through their effect on metabolism and 
nutrition (Torun and Viteri, 1981). 

Growth can be defined as: "The 
progressive development of a living being 
or any of its parts from its earliest stage to 
maturity, including the attendant increases 
in size". Similarly, the definition of 
"development" is "The series of changes by 
which the individual embryo becomes a 
mature organism". 

Clearly, a range of controls must 
influence the growth of a child. Genetic 
factors are important, as tall families have 
tall children and short families tend to have 
small children. Nutrition and environment 
are important contributors to the picture, as 
the child dose not growth well if it is 
starved or denied a good balanced diet or 


Introduction 


Nutritional status is a major determinant of 
child health, and it is important to follow its 
evaluation over time not only for individual 
children but also at the community level. 
The classical use of anthropometry as the 
most readily available method of assessing 
nutritional status is logical although other 
methods (Briend et al., 1987). Nutritional 
deficiencies may give rise to a relative 
failure to grow in height (stunting) as well 
as a reduction in body mass for height 
(wasting). The latter is the condition 
dangerous to life in famines, but it responds 
much better in the short term to increased 
intake of nutrients than does the shortness 
of stature (David &. Peter1998). In 
developing countries growth deficits are 
caused by two preventable factors, 
inadequate food and infection. In general, 
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sulfhydryl status of the red blood cells are 
likely to play a major role for the 
erythrocytes (Anita and Chris 1997). 

Glutathione's -SH character and its 
reducing power also set the redox stage for 
the proteins known as metallothioneins, 
which are able to bind with heavy metals 
and other potential sulfhydryl poisons to 
facilitate their subsequent removal from the 
body (Hidalgo et al.,1990).Metallothioneins 
are inducible, and their levels are 
augmented in response to heavy metal 
overload or related oxidative challenge. 
Human hereditary GSH deficiency states 
are not necessarily lethal, probably because 
some GSH is obtained directly from the diet 
(Klaasen and Lehman-McKeeman 1989). 

Vitamins A (retinol), E (tocopherol) 
and C (ascorbic acid), glutathione (GSH) 
and selenium are first- line defences against 
oxidative stress and free radicals in 
biological systems (Singhal et al., 2001). 
Oral supplementation with vitamins E and 
C, either alone or in combination, enhanced 
GSH level (Zaidi et al., 2005). 

This study was designed to 
assessment nutrition status and blood 
glutathione (GSH) level for preschool 
children. 


Subject and Methods 


Seventy boys and girls preschool 
children aged from 2-5 years. They were 
randomly selected from the out patients 
clinic at the National Nutrition Institute 
Cairo, Egypt, during the period from 
January 2005 to March 2005. These 
children were subjected for the following: 

1- Anthropometric measurements namely 
weight and height percentage / age to 
indicator to nutritional status. A normal 
range was according to (Recommended 
Dietary Allowances WHO/ FAO, 
1989). The subject was weighted by 
standing bare footed on the center of 
the platform without touching or 
leaning on anything and with clothing 
worn and determined and according 
correction were done (WHO, 1995). 
The subject was placed bare footed 
underneath the measuring arm, feet 
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brought up in poverty. Finally, intrinsic 
factors such as hormones play a major part 
in starting the body to grow at the correct 
rate and appropriate time during childhood 
(David &. Peter1998). 

The reduced glutathione molecule 
consists of three amino acids - glutamic 
acid, cysteine, and glycine - covalently 
joined end-to-end. The sulfhydryl (-SH) 
group, which gives the molecule its 
electron-donating character, comes from the 
cysteine residue. Glutathione is present 
inside cells mainly in its reduced (electron- 
rich, antioxidant) GSH form. In the healthy 
cell GSSG, the oxidized (electron-poor) 
form, rarely exceeds 10 percent of total cell 
glutathione. Intracellular GSH status 
appears to be a sensitive indicator of the 
cell's overall health, and of its ability to 
resist toxic challenge (Slater et al., 1995 
and Duke et al., 1996). 


nae N OH 
NH2 0 
Glutathione 


Glutathione is present in the diet in amounts 
usually less than 100 milligrams daily and it 
does not appear that much of the oral intake 
is absorbed from the intestine into the 
blood. Glutathione is not an essential 
nutrient since it can be synthesized from the 
amino acids L-cysteine, L-glutamate and 
glycine. The liver is the principal site of 
glutathione synthesis. In healthy tissue, 
more than 90% of the total glutathione pool 
is in the reduced form and less than 10% 
exists in the disulfide form. The enzyme 
glutathione disulfide reductase is the 
principal enzyme that maintains glutathione 
in its reduced form. This latter enzyme uses 
as its cofactor NADPH (reduced nicotin- 
amide adenine dinucleotide phosphate). 
NADPH is gener-ated by the oxidative 
reaction in the pentose phosphate pathway 
(Struznka et al., 2005). The changes in 
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Results 


The growing child can be adversely 
affected by diet, social environment or 
poisons in the atmosphere. Thus the 
environment (a child grows up in) can have 
a marked effect on its physical develo- 
pment. Environmental pollution from 
chemicals is also known to affect 
individuals and their growth and clearly 
poses a risk to the unborn child. Pesticides 
and agricultural fertilizers are also widely 
dispersed in the environment and can find 
their way into the food chain, with impacts 
on health found retrospectively (David & 
Peter, 1998). GSH may be especially 
important for those organs most directly 
exposed to exogenous toxins, such as lungs, 
intestines, kidneys, and particularly liver 
(Struznka et al., 2005). 

Malnourished children exhibit 
delayed growth. Body proportions at birth 
such as weight related to length are also a 
good indicator of a time of restraint of 
growth during pregnancy. After a period of 
human malnutrition has ended, growth 
accelerates in an attempt to compensate for 
the loss in height and weight (David & 
Peter1998). 


1-The nutritional data: 

Table (1) represented the mean + SD 
of nutrient intake with RDA. It can be 
noticed that energy was 58.8% and 61.1% 
RDA of boys and girls respectively. Fat 
was 18.6% of energy RDA mean of grand 
Vs 30% of energy RDA. Carbohydrate 
intake was decreased in all children Vs 
energy RDA. Statically differences between 
boys and girls in percentage of dietary 
intake in all status were no significant 
between of them. Total protein intake was 
increased than RDA in all subjects but the 
intake in boys was increased than girls by 
range. Data in table (2) have shown that 
multiple micronutrient deficiencies. Zinc 
was severing deficiency (19% and 17% 
RDA of boys and girls). Selenium, Vitamin 
A and folic acid have showed deficiency, 
they were nearest to 50% RDA of all 
gender. 


parallel and with heels, shoulders and 
back of head touching the wall. The 
measuring arm was brought down on to 
the subject's head with the back plate 
firmly against the wall. The red cursor 
line was giving the accurate height 
measurement (WHO), 1995). 

Duplicate observers for both weight and 
height were used. 

2- Daily food and beverages with grams 
consumed by each child during the 
previous day to the interview were 
recorded; using dietary 24 hours recall 
methods (Gibson 1990). The analyses 
of macro and micro- nutrients were 
done using the food composition tables 
of National Nutrition Institute (1993). 
The nutritive value was compared with 
the recommended dietary allowances, 
WHO/ FAO, 1989 for the same sex and 
age. 

3- Blood Samples were taken from vein of 
children and preserved in heparinzed 
tubes. Part of the sample was taken 
immediately for hemoglobin and 
glutathione determination according to 
(Varly et al., 1980 and Beutler et al., 
1963) method. A cut-off point of less 
than 128/01 was considered to indicate 
hemoglobin deficiency (WHO, 1972) 
and Beutler et al. (1963) criteria were 
used to determine the cut-off point for 
glutathione. The second part of blood 
rest at room temperature for 15 min. 
and then centrifuged at 4000 r.p.m for 
15 min. Plasma level of total protein 
was determined and cut-off point 
according to (Domas, 1975). 


Statistical analysis: 


For the purpose of statistical comparison 
anthropometric indices were expressed as 
height and weight for age z scores (HAZ) 
(WHO, 1983). Z score was calculated for 
height and weight for age using computer 
program ANTHRO {version 1.01 1990}. 
The collected data were processed using the 
software SPSS (Statistical Package for 
Social Science, version 10), 2002. 
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77.1% for both geniuses comparing with 
the normal value. 

Glutathione binding capacity state is 
normal as total 47-59 mg/dl with average 
53 + 6.0 mg/dl. GSH value in blood was 
decreased in all geniuses than mean normal 
value. There were statistical differences 
between boys and girls, where the recorded 
number of mean value <47<59 for GSH 
was one for boys set-off zero for girls. 

The maximum reduction in GSH level 
was 25.5+ 8.5 mg/dl to girls’ genus opposite 
27.2 + 8.1 mg/dl to boys' genus compared 
with normal level 47-59 mg/dl, may be 
children exposed to pollutants or the 
content of micro- nutrients which contain 
glutathione no efficient in their food intake. 

Total protein state is normal in both 
examined kinds, ranging from 7.3 +0.93 
g/dl Vs 7.8 + 1.2 for boys and girls in all 
children except, 17.1% Vs 14.3% for boys 
and girls respectively were decreased than 
mean normal value 6.5 g/dl. 


2- Anthropometric measurements: 

The age, weight and height of the 
children at each gender are shown in table 
(3). At age range were 2-5, year. There 
were no between- gender remark 
differences in age, weight and length for 
age. The boys were slightly increased, in all 
anthropometric measurements compared 
with girls' kinds. Regarding to weight and 
height showed high normal weight and 
height percentage for girls. The under- 
weight and stunting percentage increased 
for boys. Stunting showed (25.5%) of boys 
and (20%) of girls, underweight (23%) of 
boys and 14% of girls were the problems 
among preschool children. 


3-Biochemical analysis 

Biochemical analysis was 
summarized in table (4). Hemoglobin level 
in blood was decreased than normal, beside 
to statistically in hemoglobin level 
differences between boys and girls. The 
decreasing and equal ratio estimated to be 


Table (1): Mean daily intake of macro-nutrients for Preschool Children +SD. 


Mean of 
Parameter RDA || Boys Girls gender Sig. 
n=70 
Mean 
fe ib co 1550 | 912.14320 | 947.64383 | 929.8 


| Mean (g)/day | ES | 32.33.14 | ` 443. [31.43.15 | = 


n of energy 


Animal protein | Me@” () ae 14.94 3.1 13.845.1 14.444.1 
a e EE EES ES TES 
(g)/day 

% of energy 

fae p= [= [= | 


Mean (g) | 14.5+1.2 14.441.2 14.5+1.2 
Mean (g) | | 120.1445.9 122.6+46.8 121.3+46.1 
% of energy 

Fd e اك‎ | | 


(N.S) = Non Significant 


Total protein 


Total fat 


Carbohydrate 
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Table (2): Mean daily intake of micro-nutrients for Preschool Children +SD. 


Mean iron (mg) || 10 6.5 +0.7 7. 6 iE ES 65 


Animal Mean animal 2304 | +04 27 2704 4 E +03 
iron iron (g) 
259320 | 3± 0 219621 | 219621 | 21 239.5+ 5 لصاح‎ 


Table (3): Percent Distribution of Weight and Height /Age for Preschool Children + S.D. 





wa 


Total Iron 


Mean of zinc 


(g) 
% of RDA 


UL 
GE 


I 


Zinc 
100 


TE 
الال‎ 
FEF 
ÉE 


Mean 
ee 


% of RDA 


Selenium 
100 


i 
1 
1 
É 


Mean 
vitamin A ug 


% of RDA 


Vitamin A 


100 





الالال 
tk‏ 
0 
1 


Mean of folic 
acid ug 


% of RDA 


1 


Folic acid 





(N.S) = Non Significant 


Characterizes Rang boys Girls Sig. 
Age 2-5 year 3.8 ± .01 3.8 2 N.S 
Mean + S.D. 16.5 Kg 14.6 + 3.4 14.5 5 N.S 
: No % No % 
Weight/age | Underweight | <2 SD. 8 23.0 5 14.0 
Normal -2 to +2 S.D. > 
overweight +2 S.D ao, ee m Boe 
2 a 1 30 0 0.0 
Mean+ S.D. 101 cm 100.2 +10.1 96.9 + 7.6 N.S 
Height/age Stunting <-2 S.D. Ne ne No % 
9 25.5 7 20.0 
Normal -2 to +2S.D. 
Tall $42 SD 24 68.5 27 77.0 
كن‎ 2 6.0 1 3.0 
Total number 35 35 35 






































(N.S) = Non Significant 
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Table (4): Mean Glutathione, Hemoglobin and Total Protein for Preschool Children +S.D. 


Parameter eee of لط اله‎ 
eee 


i (Hb) || 2 Mean — 2+1.2 -= 5 
g/dl 


>12 
<12 


47-59 Mean 27.2 + 8.1 25.5 + 8.5 


>47 7 $ 
<47<59 
كرد‎ 6.5-8.5 Mean 7.3 +0.96 7.8 1.2 


% % 
0 17.1 0 14.3 
29 82.9 30 85.7 


bioavailability. Vitamin A supplementation 
is an accepted policy to reduce infant 
mortality in developing countries, as a first 
step toward food based strategies to combat 
vitamin A deficiency (Moussa, 2000). 
Vitamin A deficiency and iron deficiency 
anemia as well as growth retardation 
ACC/SCN, (1997). On the other hand there 
are many agents that can destroy this 
unstable elements and vitamin like heat, 
oxygen, alkalis and water for example food 
which is refrigerated, uncovered and 
exposed to air or microwave lead to destroy 
of these elements (Tolenen, 1990). Children 
consume large amount of dairy product 
which is very low in iron (Mahan, 1996). 


2- Anthropometric measurements: 

The measure of growth and body 
composition in the child is the most 
objective indicator of that child's nutritional 
status (Baer et al., 1990). The results 
percentage of stunting was agreed with 
Abd El-Maksoud et al. (1997) found that 
stunted preschool children less than 3 years 
of age represented 22.9%. The weight is 
probably appropriate for their length in all 
groups. These results agree with NCHS, 
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Hemoglobin 


Glutathione 
(GSH)mg/dl 


[Total number | number 
(N.S) = Non Significant 


Discussion 


1-The nutritional data; 

Energy is important for children, as it 
affects their activity and growth, it was 
noticed that dietary energy intake 58.8 % 
RDA of male, that agree with results 
obtained El- Bahay et al., (2004). Zinc, 
selenium, iron or vitamin A deficiency may 
cause linear growth retardation (Kolsten, 
1996). Zinc ions can bind with sulphydryl 
group in proteins, thus protecting them 
against oxidation (Bender and Bender 
1997). Zinc and selenium are required for 
the formation of enzymes (superoxide 
dismutase, catalase and glutathione 
peroxidase) that remove reactive oxygen 
species, and so provide protection (Bender, 
1997). Total iron intake was lower than the 
genus need (Gibson, 1990), this lead to 
consume more iron as oxidant agent (Paige, 
1988). All children had equal or nearest 
50% of RDA from vitamin A, these results 
agreed with that reported by Abd El Fatah, 
(2002) who found that all children had 
vitamin A intake deficiency at all age 
groups. Vitamin A inadequacy is most 
probably due to the fact that most food 
sources of vitamin A are from plant origins 
which are characterized by low 
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Nutritional status may influence tissue GSH 
concentration by affecting the uptake of 
extracellular GSH into extrahepatic tissues 
via y-glutamyl traspeptidase and by affec- 
ting the transport of plasma amino acids 
into tissues, the influence of nutritional 
status on extrahepatic tissue GSH concen- 
tration (Taylor et al., 1992). The protective 
effect of cysteine on GSH depletion has 
been reported in many other culture models 
as well, including gastric cells, human 
retinal pigment epithelium and human 
endothelial cells (Hiraishi et al, 1994). 
Intravenous supply of cysteine to GSH- 
depleted rats caused marked increases in 
hepatic GSH in vivo (Aebi and Lauterberg, 
1992). Using cysteine derivatives, other 
studies reinforce the hypothesis that 
cysteine availability is the critical rate- 
limiting step in GSH synthesis (Witschi et 
al., 1995). Although most evidence sugge- 
sts that cysteine is the limiting amino acid 
for GSH synthesis, glutamine supplem- 
entation may be beneficial for maintaining 
tissue GSH in situation of high energy and 
nutrient demand such as sever trauma 
(Welbourne et al., 1993). 

The data obtained from these 
investigations can be concluded that there 
was iron deficiency anemia due to error in 
selection of some nutrients such as higher 
plant source of protein than animal organ in 
diet accompanied with decrease sulphur 
amino acid protein intake. 

The study can be recommended to 
improve the daily dietary intake by 
education programs for parents of children 
or supplement of studied cases with special 
ferrous and protein specially contains 
sulphur amino acids in daily diet to cover 
RDA and can improve tissue GSH 
concentration. 
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aii"‏ الحالة التغذية ومستوى Cy geil gla‏ الدم لأطفال سن ما قبل المدرسة 


" 


هناء حسين السيد cl‏ عمرو عبد الحافظ محمد 2 
1 اف القن العفنية د Oe call ofp‏ المعهة العا EE‏ وزارة 
التعليم العالي 


صممت هذه الدراسة لتقييم الحالة الغذائية و مستوى الجلوتاثيون في دم أطفال ماقبل 
سنوات » وأختير هؤلاء بطريقة عشوائية من المترددين على العيادة الخارجية بالمعهد 
القومي للتغذية0وتم قياس الوزن والطول النسبي لأجسامهم وتقييم كل من الطاقة والبروتين 
والدهون والكربوهيدرات وكل من فيتامين( أ) وحمض الفوليك وكذلك الحديد والزنك 
کک aa g‏ اليومي mere‏ كما Ee‏ قياس كل من الطول والوزن Ses‏ 
al‏ | أن كل المغذيات المتاولة في Ga pea‏ اموس وام البروتين الكلي 
a a‏ يه تتراوح ما بين %23 للأولاد و %14 للبنات0 وكان 77.1 % 
من الجنسين هيموجلوبين الدم يساوي أو أقل من 12جم / 100مل gai RA‏ الجلوتاثيون 
الا الغذائية عن طريق البرامج الغدائية التثقيفية لأمهنات up‏ الأطفال أو امدادهم 
بالحديد في صورة حديدوز وتناول كمية من البروتين عالى الكفاءة وخصوصاً المحتوي على 
مجموعة الكبريت في غذاء الأطفال اليومي0 لتغطية احتياجاتهم اليومية ويعدل تركيز 
الحو نارون في peal‏ 
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